Presently, the Taiwanese government is emphasizing the development of the green energy industry to lower the country's dependence on oil imports and to conserve Taiwan's environment. Green energy is considered to be an emerging and favored industry. This paper uses pooled estimation regression and Differential Slope Estimation to explore the relevant key factors of macroeconomics and corporate governance that affect firm value in Taiwan's green technology industry. Results suggest that when the return on equity is high, the firm's stock price increases as well. The TCRI, which is indicative of a firm's credit rating was found to be significantly and negatively related to stock price. Therefore, a lower credit rating has a higher stock price. In addition, our analysis also showed that both the foreign investor stockholding rate and board size have a significant and positive relationship with stock price. More foreign investors and a larger board of directors may increase the execution and performance of the company's corporate governance, thereby raising the firm's stock price.
Introduction
Accurate evaluation of firms is essential for investors, and many key factors can affect a firm's value. Generally, these factors can be divided into company's internal factors and outward macroeconomic factors; both must be considered when establishing a firm's valuation. Much of the literature has noted that companies with high levels of transparency and public disclosure have low market risk and high stock values. Therefore, strengthening corporate governance is a very important step toward providing objective reference information for investors. The mechanism of corporate governance helps to strengthen an enterprise's operations and facilitates the pursuit of the greatest benefit to shareholders. A firm with sound corporate governance is more likely to initiate the useful, do away with the harmful, solve information asymmetry problems, and attract long-term capitals and international investors. company, as well as allocating decision-making responsibility and resources that influence the firm's value. Yeh et al. (2002) focused mainly on the top-management of a corporation and expected to increase the benefits and prevent the drawbacks of corporate governance, as well as protecting the equity of shareholders. Gompers, Ishii, and Metrick (2003) found that corporate governance is significantly related to firm valuation and net profit margin in the United States. La Porta et al. (2002) demonstrated that firms have greater access to external financing in countries with more effective legal protection for minority shareholders, resulting in broader and more valuable capital markets. Shleifer and Wolfenzon (2002) also found that firms tend to be larger, more valuable, and more numerous in countries with better investor protection. Gompers et al. (2003) confirmed that an investment strategy that purchased stocks of better-governed companies and sold stocks of poorly governed companies earned an abnormal return of 8.5% per year during the 1990s. Klapper and Love (2004) examined the relationship between corporate governance and performance in a cross-section of firms from 14 emerging markets by using a governance score (CLSA). They found that companies with higher governance standards have greater market valuation and better operating performance. Durnev and Kim (2005) also used a CLSA score to test the association between corporate governance and valuation for a sample of firms from 27 countries, and suggested that firms can increase shareholders' value by adopting higher levels of corporate governance in countries with weaker legal regimes.
Braga-Alves and Shastri (2011) constructed a composite index (NM6) by combining six proxies for the main governance practices and found that higher scores for this index are related to greater market value. They also noted that an investment strategy that purchased stocks of firms with high NM6 and sold stocks of firms with low NM6 would have earned abnormal returns of 10.68% per year between 2001 and 2005. Most literature shows us that good governance is not only associated with higher equity returns, but also with higher firm value and better operating performance.
Enterprises face various kinds of risks, not only from the internal environment but also from the external environment. In addition to the corporate governance factors, a firm's value is also influenced deeply by outward macroeconomic factors. The systematic risk, drawn from hasty change of the external macro-economic environment, exerts a great influence on enterprise's performance. For instance, the volatilities of commodity prices, interest rates, and a country's financial policy describing systematic risk all could play a role in affecting a firm's performance. These factors cannot be obviously noted from financial statements. However, it is important for the enterprise to explore the impact of uncertainty on a firm's performance to evaluate firm value more exactly and further to engage in relative risk management. Bildersee and Roberts (1981) showed a security's systematic risk is sensitive to interest rate fluctuations. Abell and Krueger (1989) evidenced the interest rates and inflation were important macro-economic variables influencing the changes in systematic risk. Chan, Lee, and Yeh (2000) examined the relationship between systematic risk and stock return from 1992 to 1999 and showed regardless of the length of holding return (shorter or longer), the effects of systematic risk are significantly related to the asset returns for Taiwan listed companies. This point is further confirmed by empirical results of Wu and Wang (2008) .
At present, valuations in the green technology industry have attracted the attentions of researchers and practitioners. Due to the increase in global warming and the subsequent weather changes, developing the green energy industry increasingly becomes the focus of global discussion. Research in green energy and regenerating energy is also increasing. Governments worldwide view green initiatives as favorable to sustain perpetual production and development. As a result, they invest many resources in research and development (R&D) and adopt green policies to govern production. Taiwanese green technology initiatives are based on an established background of high-technology development and therefore, this country has the potential to develop into a major producer of green energy products. Taiwan's LED (Light Emitting Diode) industry, the second largest LED industry in the world (Japan being the largest), is representative of green energy product initiatives. Furthermore, the production of Taiwan's LED elements and backlight model is ranked first in the world -the production value was approximately USD 20 billion in 2009, and USD 55 billion in 2010. Taiwan's large, listed companies, including Taiwan Semiconductor Manufacturing (TSMC), Formosa Plastics (FPC) and HON HAI have all invested considerable capital in the production of LED lighting solutions. In addition, the creation of Original Brand Manufacturing (OBM) for Taiwan's LED firms can open more sales channels to further advance the Taiwanese LED industry in the global lighting market. This shows that the Taiwanese government pays attention to promoting this emerging industry and, on a greater scale, on developing the green technology industry in Taiwan. However, many factors can affect the firms' operating performance and their value. This paper attempts to explore the Taiwanese green technology industry, and understand the key factors that influence stable growth of green energy. This is done mainly from a macroeconomic and corporate governance point of view. The perpetual development and carbon reduction effects have a positive influence on human living environment.
In this paper, we utilize Taiwanese LED green energy firms as a sample to explore the impact of macroeconomic and corporate governance factors on firm value. In the process, we consider several important factors, including interest rates and customer price index from a macroeconomic perspective, and TCRI credit rating, director stockholding rate, foreign investor stockholding rate, and board size from a corporate governance perspective. While previous studies have used regression methods, the estimation method used in this study includes both a fixed effects model and a random effects model. The study also uses differential slope analysis to analyze whether the specific variable on a firm's value varies from company to company. This was not well addressed in previous studies. The empirical results showed that when the return on equity is high, the firm's stock price increases as well. The firm's credit rating (TCRI) is significantly and negatively related to stock price. A higher foreign stockholding rate and greater board size improve the execution and performance of the company.
The remainder of the paper is organized as follows. Section 2 introduces the empirical model. Section 3 discusses the methodology and data. Section 4 presents the empirical results of the analysis; and Section 5 summarizes and concludes the paper.
Empirical Model
Recently, global governments have placed a greater emphasis on green technology industry as the most favored for growth. Based on history and against a background of groundbreaking high-technology development, Taiwan has the potential to develop as a major producer of green technology products. This paper explores the impact of macroeconomic and corporate governance factors on firm value in Taiwan's green technology industry. Given the relevant variables, the empirical model used for this paper can be estimated as Equation (1).
where P i,t represents the quarterly stock closing price of the i th green firm at time t; ROE i,t is the return on equity of the i th green firm at time t representing the firm's profit performance; TCRI i,t is the credit rating of the i th green firm at time t, which has been divided into Degree 1-9 (Degree 9 indicates the highest credit risk and Degree 1 indicates the lowest credit risk); F i,t is the foreign investor's stockholding rate of the i th green firm at time t; D i,t is the director stockholding rate of the i th green firm; BS i,t is the number of directors on the board; CPI t expresses the customer price index (2006=100); and IR t is the bank interest rate (the average loan rate of Taiwan five banks); and ε i,t is the disturbance term.
Methodology and Data
In this paper, we employ pooled estimation regression, which combines the cross-sectional and time series data. The methodology includes the Fixed-effects model (FEM) and the Random-effects model (REM), and further uses the Hausman test to judge the suitability of the models. Further, to differentiate and gauge individual firm behavior, we use Differential Slope Estimation (Wald test) to investigate the estimation coefficient β k of the FEM and REM for the specific firm. Pooled estimation has the advantages of providing numerous data observations and blending cross-sectional and time series data to improve the efficiency of econometric estimates (Hsiao, 1985) . This methodology yields reliable coefficient estimates when unobservable individual fixed or random effects exist. Two models for fixed and random effects can respectively be written as follows:
where i = 1, …, N, and t = 1, …, T, and N and T respectively denote the cross-sectional and time dimensions of the panel. Y it and X kit represent the dependent variable and independent variable, respectively. Individual effects are α i when fixed, and (α 0 + μ i ) when random and normally distributed. ε it is the disturbance term~iid(0, σ 2 ).
The primary difference between the FEM and REM relates to whether the disturbance term ε it is identical and independent (iid). FEM has fixed constants to illustrate data characteristics, so ε it is iid. However, the REM constants are random, so it is unnecessary for ε it to be iid. (Note 1) Hausman (1978) proposed a method for judging the applicability of the FEM or REM. More specifically, the Hausman test is to be used to examine whether the constant (μ i ) and explanatory variables (X kit ) are correlated. If the constant (μ i ) significantly Vol. 6, No. 7; 2014 correlates with explanatory variables (X kit ), then the estimation results of FEM would be valid, and the FEM provides the best-fitting model. If (μ i ) is not significantly correlated with (X kit ), the best-fitting model is provided by REM.
We sampled 21 Taiwanese green energy LED firms listed on the Taiwan Security Exchange Corporation (TSEC) as subjects in this research. The research period ranges from 2001 Q1 to 2012 Q4, providing 586 total quarterly observations. All data are from the Taiwan Economic Journal (TEJ) databank. Data source and measurement information are showed in Table 1 . 
Empirical Results
In this section, we present the empirical findings of the estimation regression showed in Eq.(1) (see Table 2 for a summary of these findings). Results of the Hausman test show that the Fixed Effects Model (FEM) provides the greatest explanatory power, so we utilize the FEM to perform the Differential Slope Estimation. Tables 3 and 4 present the estimation results of the Differential Slope Estimation and FEM different in director stockholding rate and foreign investor stockholding rate, respectively. Note. Dependent variable is stock closing price of green company. The testing results show that Fixed Effects Model (FEM) has the largest explanatory power. *significant at 10% level; **significant at 5% level; ***significant at 1% level. Table 2 shows that the coefficient of return on equity is significantly and positively related to stock price, indicating that the estimation of ROE is an important determinant of a green technology firm's stock price. ROE is an indicator of a company's profit performance. Specifically, we found that when the ROE is high, the firm's stock price increases as well. However, the TCRI, which is indicative of a firm's credit rating (good or bad), was found to be significantly and negatively related to stock price. The lower credit degree indicates a lower credit risk. Therefore, a lower credit rating has a higher stock price. Using the credit rating mechanism of the TCRI is www.ccsenet.org/ijef
International Journal of Economics and Finance Vol. 6, No. 7; 2014 also helpful for outer governance controls, which may promote the governance quality for a company. The use of a credit rating as an indicator of corporate governance has not been discussed very much in past literature, so in this paper, we explore the relationship between a company's credit rating and stock price. In addition, our analysis also showed that the foreigner investor stockholding rate (F) has a significant and positive relationship with stock price, indicating that a higher percentage of foreigner stockholding may increase the execution and performance of the company's corporate governance. Foreign institutional investors' researching groups positively appraise a company with sound management; thus, high foreign investor stockholding may help to raise a company's stock price. Board size (BS) is also the focus of corporate governance. Consistent with the findings of Dalton et al. (1999) , the analysis showed that the board size control variable has a significant and positive relationship with stock price, indicating that larger board of directors leads to greater efficiency and effectiveness in the supervisory control of the company's management, thus helping to raise stock price. However, the director stockholding rate (D) has a significant and negative relationship with stock price. This probably indicates that most green technology firms may increase (decrease) their director stockholding separately before prosperous (depressive) economic conditions.
Because macroeconomic factors have a considerably higher correlation with stock price, we also consider important macroeconomic factors to explore their correlation with firm value. For instance, customer price index (CPI) is also significantly and positively related to stock price. However, interest rates were shown to be insignificant. The probable reason is that Taiwanese interest rates have been moderated by the government and, therefore, exhibit a smooth, fluctuating tendency. As a result, they were shown to be insignificant. Note. Dependent variable is firm stock price. ***,**and* denote statistically significant at 1%, 5% and 10% level, respectively.
To further explore the significance of a specific firm's individual behavior, we used the Differential Slope Estimation. Table 3 and 4 show the estimation results of this method. In Table 3 , we discovered mixed results for the influence of director stockholding rate on stock price. Although fourteen out of 21 companies had significant relationship between the variables, the same relationship for the other seven companies was non-significant. Among the fourteen firms for which the relationship was significant, OPTOTECH (2340), twelve companies had a negative association between director stockholding and firm value. For the other two companies for which the relationship was significant and positive. This result indicates that most green technology firms probably increase (decrease) their director stockholding separately before prosperous (depressive) economic conditions. Note. Dependent variable is firm stock price. ***,**and* denote statistically significant at 1%, 5% and 10% level, respectively. Table 4 shows the results of the Differential Slope Estimation as a means to reveal differences in foreign investor stockholding. For 10 out of 21 companies, there was a significant and positive relationship between foreign investor stockholding and firm value, indicating that an increase in foreign investor stockholding can yield an increase in energy firm stock prices. Large, green energy firms, such as CHIALIN (3310), TAIWANOASIS (3066), and GSEO (3406), each have larger marginal effects of foreign investor stockholding on firm value. This result reveals that a higher percentage of foreign stockholders may increase the execution and performance of the company's corporate governance. As a result, if a company is managed well, its stock price will rise. These empirical results are consistent with our intuition.
Conclusion
Presently, the Taiwanese government is emphasizing the development of the green energy industry to lower the country's dependence on oil imports and to conserve Taiwan's environment. Green energy is considered to be an emerging and favored industry. Due to its green initiatives, Taiwan has excellent R&D technology and manufacturing capabilities compared to other countries. This could accelerate the country's green energy development. Meanwhile, Taiwan is already a global leader in the development of technology that promotes a greener world, namely the LED. Given its economic and environmental benefits, all countries favor green energy as an industry with potential for great market value. These factors have brought national focus to the issue of corporate governance. Green energy firms with sound corporate governance not only create greater profit opportunities for shareholders, but also increase their capability to cope with financial emergencies.
This paper has used pooled estimation regression to explore the relevant key factors of macroeconomics and corporate governance that affect firm value in Taiwan's green technology industry. While previous studies have employed regression methods to explore the relationship between corporate governance factors and firm value, this study uses panel data and differential slope analysis-methods that were rarely used in previous studies. The estimation results revealed that when the return on equity is high, the firm's stock price increases as well. The TCRI, which is indicative of a firm's credit rating was found to be significantly and negatively related to stock price. Therefore, a lower credit rating has a higher stock price. In addition, consistent with Wu and Chen (2007) , they found that the external governance mechanism, indexed by the holdings of outside institutions, exhibits a positive relationship with market returns. Our analysis also showed that both the foreign stockholding rate and board size have a significant and positive relationship with stock price. More foreign investors and a larger board of directors may increase the execution and performance of the company's corporate governance, thereby raising the firm's stock price. However, the director stockholding rate has a significant and negative relationship with stock price. This probably indicates that most green technology firms may increase (decrease) their director stockholding separately before prosperous (depressive) economic conditions. As opposed to other existing literature, this paper uses differential slope estimation to observe the marginal effects of the relationship among the variables, and reveal different characteristics and features of each green energy firm. The results presented here can serve as an important reference for investment institutions to construct their portfolios, and provide insights for researchers and governments engaged in developing the green technology industry.
